The PreS1 region of the L protein is important in cell attachment and consequently in hepatitis B virus (HBV) infectivity. To identify novel PreS1 interacting protein, we performed Glutathione-S-transferase (GST) pull-down, two-dimensional gel electrophoresis (2-DE) and mass spectrometry assays. Glucoseregulated proteins (GRP) 78 and 75 were found to bind PreS1. The interactions between PreS1 and GRP75 were confirmed by a co-immunoprecipitation experiment. GRP78 and GRP75 may play important roles in mediating HBV virion entering into hepatocyte and regulating proper folding of the L protein due to their critical functions in protein folding and trafficking. The finding of novel PreS1 binding protein enriches our knowledge about molecular mechanism of HBV infection.
INTRODUCTION
The hepatitis B virus (HBV) is a worldwide cause of hepatic disease with variations in prevalence from region to region (13) . China is one of the highest HBV prevalence areas.
There are approximately 130 million HBV carriers in China.
Current treatment for HBV infection has limited efficacy. The attachment to hepatocytes by HBV during infection has long been proposed to be a potential target for antiviral intervention.
However, little is known about the molecular events mediating HBV attachment to hepatocytes. HBV PreS1 region, specifically, the aa 21-47 segment, is believed to play an essential role in mediating HBV attachment to the putative receptor on hepatocytes (9, 14) . In the past two decades, Human immunoglobulin A (IgA) receptor, a 31-kDa protein, interleukin-6, a 44-kDa protein (HBV-BP), Homology to SCCA1, a human squamous cell carcinoma antigen 1 (human serpin), p80 (GRP78), a 35-kDa protein homolous to
Glycerinaldehyde-3-phoshate-dehydrgenase (GAPD), a serum glycoprotein of 50-kDa, and an asialoglycoproteinreceptor (ASGPR) have been proposed as PreS1 binding proteins (4) , but none of these molecules has been identified as receptor in HBV infection. 
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Identification of GRP75 using a proteomics strategy novel PreS1 interacting protein, we performed Glutathione-Stransferase (GST) pull-down, high-resolution two-dimensional gel electrophoresis (2-DE) and mass spectrometry assays.
GRP75 was identified as a novel PreS1 binding protein and its possible roles in virus infection are discussed. GRP78, a protein previously described to interact with preS1, was also identified in these assays.
MATERIALS AND METHODS

GST fusion construct of PreS1
The PreS1 fragment was amplified by PCR using HBV DNA as template extracted from serum of a chronically 
Two-dimensional gel electrophoresis (2-DE)
2-DE was performed as described previously (2) . Briefly, samples were subjected to isoelectric focusing (IEF) using IPG DryStrips with immobilized pH gradient, pH range 3-10, 17
cm, linear (Bio-Rad). IEF was performed in an IPGphor 
Protein identification
Protein spots were excised from the gels, destained, and subjected to in-gel digestion with trypsin (modified, sequence grade porcine; Promega), as described earlier (2 
Western blot
Samples were resolved in 8% or 17.5% polyacrylamide gel, and proteins were transferred to a nictrocellulose membrane. Immunoblotting was carried out using rabbit anti- 
RESULTS
Preparation of GST-fusion construct of PreS1
We sought to identify novel PreS1-binding proteins using a GST pull-down assay. To this end, an expression plasmid, pGEX4T2-PreS1 was generated carrying a full-length preS1
sequence. The GST-PreS1 fusion protein was expressed in E.
coli BL21. SDS-PAGE analysis revealed that GST-PreS1 can be expressed and be co-purified with other proteins (Fig. 1A , lane 3). Similar to the previous study (11) , Western blot analysis with anti-preS1 monoclonal antibody indicated a major band of a 39 K protein corresponding to the intact GSTPreS1, several bands of lower molecular weight proteins that most likely represent degradation products of the GST-preS1 fusion protein (Fig. 1B, lane 3) . antibody. Uninduced recombinant cell lysates, induced recombinant cell lysates, and GST-PreS1 protein purified using glutathione-agarose (lane 1, 2, and 3, respectively), molecular size markers (M) Identification of GRP75 using a proteomics strategy
2-DE analysis of proteins binding with PreS1
To identify proteins associated with PreS1, the high resolving power of 2-DE was applied to the analysis. The GST and GST-PreS1 samples incubated with and without HepG2 cell lysate were separated using IPG strip in first dimension and 10% polyacrylamide gels in the second dimension (Fig.2) .
GST and GST-PreS1 samples incubated with binding buffer (Fig. 2A, B) , GST sample incubated with HepG2 cell lysate (Fig. 2C) were set as control. Those protein spots appeared in the pull-down sample gel while not in the control gels were 2D ). Peptide masses and further data concerning protein identity are listed in Table 1 .
GRP75 associates with PreS1 in vivo
It has been previously demonstrated that GRP78 bound specifically to the PreS1 in vitro and in vivo (1) . In this study,
we therefore opted to confirm the interaction between GRP75
and PreS1 in vivo. The coding sequence of PreS1 and GRP75
was cloned into pXJ40. COS-7 cells were co-transfected pXJ40-GRP75, pXJ40-PreS1, or empty vector. As shown in figure 3 , anti-PreS1 antibody coimmunoprecipitated PreS1 and GRP75. It is thus possible that GRP75 is PreS1-associated protein. (point 2) Identification of GRP75 using a proteomics strategy Both GRP78 and GRP75 belong to HSP70 family (HSP70s) molecular chaperones which play critical roles in protein folding and trafficking (8) . The major difference between GRP78 and GRP75 is the cellular localization. GRP78 almost localized in endoplasmic reticulum (ER) (8) . While GRP75 mainly resided in mitochondria but also resided in ER and both of these protein are reported expressing in cell surface (15, 17) . In summary, we identified GRP75 as a novel PreS1 interacting protein besides GRP78, a protein previously
